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Ell 3i:^tJ;^:, Tai2 6±K > M^l£#L5?f i 1 2 7^MtSJ;^:Lt 

5 i 0214 1 ^Ts/^y 9 'J yyfeZfzlZCVD (Chemical Vapor Deposition 

) S(a n^fc-tho 

[0 0 5 5] 

?I^S^f7 7°S 1 4 K&^T, S i02l4 1 ±iiZ7 * h |> 5 2 £ 

1 3 H^c-f «t d K/^-~>^-f& 0 
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[0 0 5 6] 

^Ci 3 K*3»t * *r- -7 "7° S 1 5U&i/>T, 7+M/-/XF52 £-?X^fCffl 
v^/:R I E^<7)^14cOi y^->^HJ: *K S i O 2^4 1 /<^-->^i"* 

0 fw^i, m i 4 n^i-«t -9 ^^ii^f!i4 i ^^-r^o * 

^F52 £P&*1-£ Uf77S16) o . 
[0 0 5 7] 

•^tcm 3 ICiSlt&^-r v -7°S 1 7i:M>t, f^IilfcMI 4 1 7, 5 

%t$k. 01 5 &3l£ffiL@£$l2 3 rt^Jifc -*-&<> 

[0 0 5 8] 

-e-o^fi, jin&&iE2 i±i>zmmmm4 2*fcj&-rz> 0 fit, 7* hj 

5^4 3*Mn o -e<7)^, JfM*fe**lt4 2±KfcT*y MM 4 WU, El 

1 C^tMRAM^lStio 

[0 0 5 9] 

[0 0 6 0] 

21\ SBSttatfc*^ 2 7 K*3i/>-£\ hy^j^s'U 712 9^^ftLttf[6]f^ 
2o«tti#i< fctv^-ftL^— ^<7>ffllfH, flPM>Sfc*SJjil4 Ort'ffMStl 
tv>4, #£*fe^J8i K & ^ X it > HHg&Jilg 4 0 (ifSiiH 3 0 Offlffi KflM $ *i 
> £&J| 3 (Xnmmi:®.*) BA,-Cv>£ 0 i&oT, IH 1 2 -Ctfclfl Lfc A r 4 * > ^ 

jss^ii 2 8 1 , nm^mm 4 0 «t 0 &isw£g{c&& * 7/1 3 6 £ k 

»"T*^:#$TiSv»|Ri3, @fl2 8 i:|£li«3 0 tOfilWva- h*ffi±X£ 

m*. wmimm^m'kxhh t , fiisK^ni 4 0 £ i±#j 8 0 n mum 

XhZ> 0 lot, Ar^t>^'J >^NFtC«S-r*5SaEO^:S £ri ? 8 0 nmlS 
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o vt*mi&'c$>&t, h rmnmw tmum<D 1 ~ 1 . 5nm^^ 

it^SS *)* f |pl±$*L, #t:*jSI4'MR'AMt;i5^tMWi:[fiI±T-i^ 0 
[0 0 6 1 ] 

o lot, [HI r -f :* > 3 'J > ^St^^IrI^ <bfr^ -J&H^&V* 

75 ? tti*^o f;toT, SSfPtfSiifcSS?- 2 7 0ffilJ®fi, ^$*M£«iBK:*tLT 

, MRAMW|!^i t)[S]±Cf4tl> 0 
[0 0 6 2] 

SHfctiA 115 \<r>Wmfrbte*KT&tSo -e-LT, t»WC 
(±A 1 V 5 1 ^T^IML^, A 1 2 O 3® 4 0rt ? ffM£ti& o «1<0|^ h> 
^^'jri2 9t"i^Al 2 O 3S<7>3iePJ3<>Bft^#A$tL-5 0 h 
'J7I2 9»±, K§113 O^Ar^^'J iot^7-->'^tl>i(: 
> -?-<7)3tM£A r >f :* >K<£ oTnp#>;ft&£#r^ - v£^tt& 0 f^lSf, h 
>^WM'J7I2 9oaffl5-CI±Bft3R3&^tHi--6*^**& 0 -t^t. A 1 2 O 3 
140 0*&»1«fe7&<* L < £*)*L, lEIlH 30fc Hi 2 8 3 - hi~£ 

L^L*HJfc^ff.U^&«iaS^-C*-6i:, A 115 1 fcBKti-&B& 
F>^M'J7i2 9gaii:iWiA?^o ttot, Al 2 0 3 14 
0 {i+5H^*Stt£f£*rt£o -e<^*> ROT 3 0 t@fl2 8 hOffl^t^ 

[0 0 6 3] 
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10 0 6 4] 

2 7<7>ffi£113 0O^MiJf4p^#^-e^)^o ZcDtztb^ *§^^^^^^m?;fH 

R AM^##&^lM1^-v>££< -t^>>l<h/6 ? m*, M R AMWfM^ff $114 £ 
|nJ±T*# £ c 

[0 0 6 5] 

hk, ±ia<7)j: -7 msiiii 3 0 (DW^m'mm^Jb&tztb, %nm 3 0 izn 
-tz>mmm2 8 com^^^^mimmL^^ m^x, @ti2 s^bco 

MRAM©flM^-y>^< ffl^ MR AM^»mflH4^^±-r§ 
[0 0 6 6] 

z<D%rw<om2 (ommMm^^^mmmmm^m^-m^^x, 
mi 6fm:@i 7wg]i 8^fflv^Tt^-r^o gu 6t±. ^mmm^%z> 

MR AM60M3tI@cO-7 o--^^- h-C&*K Hi 7&0 f EIl 8 (i^jtlflO— 

^^ii^-tM[ii-e*^o ^imiii, _hia^ i <^mmnmxmmLtzm 1 

[0 0 6 7] 

S-T, ±IEt& 1 <nnmm-CtSLmLt:XT'y "/S 1 ~ S 8 eox*I£*lT, EI 9 
H3rr»i££f#*o -eof^H 1 6 H£lt&Xx v -7°S 2 0 K£v>t\ AH51 
^'^>m o -t^t>ibm 1 7 H^-T «t Ar^t>^J tzltR 

i Efeuj: oa lis i *x.v*>r't&o tmsm, mm-tz «tou> a 11 

5 Hi, h>^;M"j7l2 9 ±T*E.oS5^| 3 0S^t7 7"1 3 6 OffiiJMU 
O^^-t^o MCA 115 ill, fSiil3 OOJiH^^iQHtPct n CLT^ 

[0 0 6 8] 

^Ci 1 6 [Z&tfZ>7.7- y -fS 2 1 H;fcV»T, A 115 1 ^MLTA 1 2 0 
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ffrf&o ^(n^. mi 8i:^tJ;^:, Al 2 O 3* Hi ^>ffliJM«M4 0 ^ 
[0 0 6 9] 

^j3*Hi6^Sgtc#*»ji^ffitc*JV>"r<>, Xf7 7°S8, S2 0, S2lco 

jgo«ta*ff-9o 11 u r 1 Et^t>< >j yytzRMLtzm'k, ri 

[0 0 7 0] 

^lC^x-y7°S 1 1 tC&v^T, h 'J Tfll2 9 > ^-f^ C t 

7°S12-S1 7<nj:n*&ZZ£lZ£ ^ Ell SOTS 2 C^tMRAM^t 
[0 0 7 1 ] 

mr a m <DWjftm ma £ w u ft ± $ •£ * - <h & as * & 0 - <^ * k o § jjjlt^w 1- 

o 

[0 0 7 2] 

*HJfc3&©,K«S«3S2rffiT&*fc, A 115 l^i7f>mo/:tC, 
A 1 * 5 1 OBJHbfcfi 1 ^ A 1 2 0 3 14 0 MUv^o fi£oT, f£ 1 (Dm 
Wfc%<T>£n izm^m 2 8 is*?— ~>y-t%>W!<7) A I 2 0 3® 4 0Oxyf> 
^I^&*'J&3?fcv* 0 -f- Lt, A Hi A 1 2 0 3 Kit LT, Ar^t>^'J>^ 

sas L^i7f^^ h y 7°i-^>^ tmt^^o -e<5oi$*> 51 #m 

LS£!2 3(7)ffiW^i$Wo Ml:, R I EliiotA 1 wxyf 
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I E £ffl^*Ui'A 1 /S 5 1 <v^v^-y nmiRWizft n - t7& ? pT^-e*«5 , ^ y 

tetf&C: <>:^ttl*, MR AM^iif^f|itt^|o]±'C i -2>o 
[0 0 7 3] 

mi 0 7^0 2 8 Zm^rUW-tZo Ml 9li, 

MRAMOMIt<?)7n-f III 2 0 7^0 2 8 (i^itlfl?)— 

[0 0 7 4] 

t t\ ±um i (vmmzmxmm l^t^si-s4 oig^igt, m 6 

(Dm^inZo ^Cil 9 (C^tt^X-r -^S 3 OC^t, Tal3 9±^ 
- Kvx^f 5 3 ? 'J > /Si /:I4C V Dft*fflv>tMt -6, 

[0 0 7 5] 

1 9 H-fcttSX-r y -7°S 3 1 KjSHT, ^- K77^f5 3_tK"7* h 

i-vx h ^i$L, ^tzy* h ^yx h £/^-->^-r& 0 i - *> *> la 2 i 
h u v^7 7^|*iK7* h l/y'x h 5 o ^%Wjmi-<r>^m^ 9 - y 

\zs<if?--y>r-tz> 0 
[0 0 7 6] 

^HHl 1 9 HJolt&^x y 7°S 3 2 HJ3\/>t\ 7tM/y^f5 0 ? n 

fflv^:R I E&S/cfiA r 'J >^*(CJ: 0 > ^- K-7**JI5 3 
->^-T*o h l/y^ h 5 0 Ufy^S 33) o 

#HI1 9 Hiott^XT- yzfS 3 4K*5V»-C, ^- KvX^15 3^77^Cfflv» 
tRIEttifcliAr^tV^'J^ J: ») , #^141 (Tal3 9, 3 7, A 

1138) i k^9-=-y>r~$-h 0 *<D&m, m2 21:^.1:7^^^7^13 6 
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• * 

[0 0 7 7] 

mm 3 o ^rfM-r^o -t&t>£>ig2 3 h^-tj: ? /n- k^x^i 5 3 

v + y>?\U b>^)V^VTm2 9timmZtlZ>£Tft^ 0 ^(D&W:. Pyi3 

5«oi3 4^^-->^^t, M^m^T-^isiie 3 o^«$n 

[0 0 7 8] 

>Xtzm 1 9 {Z&tfh^r- vfS 8 Hisv>T, A HHMt^o 1" &^[U2 

4 tC^-TJ; -9 tc, h 712 9 , ffiiUl 3 0, ^+7^13 6, 

- K"7X^i 5 3±tC MI¥5 nmflJt^A 1 ® 5 1 ? 'J > VfeK X V) 

[0 0 7 9] 

9 Kiiiih^y- -y7°S 2 0 ^&V>T, A1151 £ J. -y ^ > ^i~£ 0 
-f£;b*>[12 5 ic^-fj: tc, Ar^i^^'J fzliR I EyiHJ; Ull 

5 1 Z^y f->y~$-2>o ^(Dffe^ m^i-^> <£ d tz„ A 1 i 5 1 li, h 
'J7I2 9 ±-e J.ofSfl^ 3 0. ^rt77l36S^-K7X^i53 <7MUJffi 

n<7)^^-r^> 0 #ua i ii 5 1 (i, teii/i 3 o (Dmm*^ mts- x n \,z lt^i 

[0 0 8 0] 

^tC|U 1 9 Iz&tf&Xy-y 7°S 2 1 U£>v>T, A 115 1 ^mftLTA 1 2 O 
3iMt^o i"fc:b*>, I C Pv£lf£fflv>TA 1*51 ^^7Xvi 

'fb-r^o ^r^itWz, Bi2 6 «t n ai 2 o 3 1 \zx znmmm 4 0 & 

[0 0 8 1 ] 

^io^^ifeff^U^^Mit^&^^v^-C^, Xf 77S35, S8, S20, 
S2 1 OX^Ifi^tcBB-r^,!:^ <tf n Zt^mt Lv> 0 ^<7)t^<*^, x^y? 
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[0 0 8 2] 

1 9 H&tt&X-r y -7°S 1 1 tC&^T, h >*;WC'J T812 9 
->^tl>^tt% HI 2 7 lC^i-«3i*t#^o ?liti^f 7 7°S 1 2 ICfc^T 

[0 0 8 3] 

[0 0 8 4] 

[0 0 8 5] 

[0 0 8 6] 

& o 

[0 0 8 7] 

07Ki-^ «t -? tc, ^H*fe^3®U^*MR AMO?85C«*fL* : f-2 7 ii, ±|Efc 1 
7!rM£3 02l;fftB&K^&fl|j£i::j3V>T, h>^;WN''J7!2 9t^-&A 1 2 0 

x h >*;w?'J 7JBI<?>&j£(i, i^f^^^tliA 1 2 0 x , 3gSB"C(iA 
1 2 O y -C*£>* 0 11 L, x, yt±*tC3 twjSv^jgct?* 1 ), y>x-C*4 0 
[0 0 8 8] 

■mmW 2 003-3073896 
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iSfd&IJHfcfcfH Z tX\ h TJ£2 9^<>«Ai-^ 0 

, ^©f/L^T-JroS^A 1 2 O 3 W||^P^<^ 0 J: 0 JMTOlfi, m 

10, HI 8, IH 2 6 0lgCM>t, OWlrtSSlTUttitifS 

[0 0 8 9] 

[0 0 9 0] 

[0 0 9 1 ] 

l^l, o. i ju mmm<vm%mm^zftf&ir&f2fr<vmximimmizrf 

fLT> h * 7X(OMR AMH*JV»T{±, ^^WCSti^-^ 

x^>h^^/zi6, mt j m=f-<7>mmu<r>mm^Mux^^ 0 t&or, 

, MRAMO«jft«lSttS:a*i&i:v»-7«***o^o 
[0 0 9 2] 

L^^fb^HMff^^^^^'C-*^ <h , EI 3 3 tc^i" J: ■? fc, ^+P'W 
oj^Kt iriiK^iatit^OHjafflJIl, h >^^''J TBI 2 9 cog^^Wi^ 

Hot, mtmm&tz*) <n v y^^mmm^mm^^uxui&i , % 
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^''J71290M^A1 20x^-5^*1), :^fllxe>W|fi]i 

AMfc^SS'Ci'&o 
[0 0 9 3] 

>k [z % :«oi5 (Dnmitm k % %> co^t, m 3 4 £ « 

3b -5) o 

[0 0 9 4] 

7i2 90)|il¥^^§ < L/c^O-C-*^>o i-fcfc^, h >*;w*'J 712 9 O 
H1PI±, il^m^T-ff^-efi d 1 , 3»g|5-e{± d 2 *SU d 2 > d 1 

"C <fc -5> o 

[0 0 9 5] 

*«i£(±, ±fS^17!7M^3<0^m^t g J3^v>T, A 1«5 1 «r»fki-*ISItc 

a*j*Kib*^T-9 - 1 t\ mm&A 1 2 o 3 i29 fitt-c& < , mm 300® 

i£iUf3 0 £ffM1"£C o F efl 3 4 «Bj& f »ffc$*L, CoO x lMF 
e0 x i«$ti^ o CoO x iM'FeO x ilii»i^^ b>*;U/s~ 

(i, ^^JM'J7I2 9^\ Al 2 03l, CoO x iWFeO x l^'i 
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[0 0 9 6] 

*mmmx&z>t, ^2^^w^^i^L/i^{cjnx.T, ± 

X&ht, El 3 5 iZTF-tX^) tc, ^'W^^K<h^^^tm« : f-2 7 0^13 
h >^;u/s-.; t)II2 9 Oilff^^v^ Vt-oX, l?M3:®ffr&£ 0 co h > * 

ffi L "7 - v > rt ? J£ < , i^ff 3^14 OMRAM^ilt'^o 
[0 0 9 7] 

-O^<7)^6 60HM^l^^^#I2it^e{Cov>T, EI3 6£ffl 
[0 0 9 8] 

«; 712 9<7)|^ip^M(3^:^ < Lfc*>a>-c&* 0 1-fcfc*>, h>^^''j7i2 

9 <Dmmii. &5ti&tn>%=¥-*P$M'eii d 1 , xftUXli d 3 -C&& 0 i* U d 3 > 
d 2 >d 1 -e*a 0 
[0 0 9 9] 

*m&n. ±Mm\n^mz(omwt}>mz&^x^ ausi &mt-r&i&\z 
MMKMitznn ztx\ wtm^A 1 2 o 3 m 2 9 < , sire 2 8 

mm 3 O^^ftAt^o EM 2 8 @*3j&i&14/f 3 

— SB, &a c "fSiiJS 3 0 Mt^C o F ei3 4 co-g^^ft^ ti, CoO x l 

WFe0 x i*w$n4 o Sot, m%mm^mzis^-xii, v>*)i> 

^'*J7i2 9^ Al 2 03ii, CoFel3 3, 3 4 tmtLX fmzntz 
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10 1 0 0] 
[0101] 

■SfcK, -O^BJ!<7)f£7<7)1l»^^^ EI3 7£ffi 

^Tfftt^-f£o H3 7I±MR AM^^^'J-biVO, #«^f£^Sf ^<7)|=/rM|IJ-C 
^>•l>o 

[0 1 0 2] 

£ h >*;ws>j 7129, &<^h TWk2 9 ±t~ffM£n/ifS§tJi 3 0 

'✓-KI3 1, I r M n £ 3 2, MCoFe TffM £ ^ 

tzmmmmm 3 3 £^-a,-cv^ 0 2 tztmm 30 a, p y 35/coFe34 

^(D^^WVd 1 , 3»«t?d 4 t$at^^ (d 4 >d 1 ) o 
[0 10 3] 

^^^^W^Ji^^^^^T-^ffM^^ov^T, [13 8 WE] 3 9£ 

fflv>T^t^.„ Ei3 8S.OT3 9(i, mr AM<Dm^i:m(o—u^m^irm 

[0 10 4] 

iir\ ±mm 1 ^^W^-ef^ L/zH 3 U&tt&X-r y 7°S 1 - S 5 
r/C 1 2rt"£-#*4 , ^&^T, tfOxJi^Kat 2 2 0 °C<0^T<7> R I Ey££ 
2 6^SttB£ft&£-C?T no ^OfS^, Tal 3 9, A1138, Tai37, 
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Pyl35, C o F e H 3 4 , A 1 2 O 3 « 2 9 , S*ft«g&JV 3 3 > ££5«t$ 
13 2, My-M31 v*>yzti, 038 K^fl|&Oi8^£t/L 

^T-^#«bna 0 ±fei7f>^i[:, — as^ffi^'f 5i-x±A i 2O3 

«2 9»SPiS«tcft#"t*o fU, f&MOi&StmW, 2 2 0°C<b^«S 
m<Dtztf>K, Al 2 0 3 i29tCoFel33, 34 OflCj&o -CiSStfg 

t fit 4 o 

[0 10 5] 

oto r rmm<7)Wtm^m%*r*5frmmm. mmmm^-^mit-r^o ztuz 

«fc 0, fflmtn&^nMK&lfZ h >^;ix/s'; r|^2 9<D±TOC oFei33 

®tti£-?*ij£®Mfc££- 03 9 K7F-tmi&i!>*fthtL&o 
[0 10 6] 

iltl4 0^fMLt^^^o L^U ^tSffi^f-SSSBKfcltaA 1 2O3S 
2 9 <7)_bT<7)C oFe! 3 3, 34 ZMitLX C o O X HS.LKF e O x «£ffM 
Ltv^o lot, i^&^^ratc&it^ h>^;w^'j7l2 9om¥^ 

[Zl nmmm2 8 <hffi$l/§3 0 tOltya- h^n^-r^co^^u-ei^o i 

fj, m 1 2 -cKw l ^fia^cffiisiaiT-o j. y -f - > ^ * , ^mtk&um \z mzmw. & 

££ffiJM-C£& 0 II:, iKfCiSt/LSfT-iiasniJtt^ A 1 2O3H 

2 9c0^g|5H@f*7& ? iiff £*i&£#>, 11*12 8 £|E&«3 0 iO^ya- h 

, ±3B»10Hit^38!ltra*tw, MRAM<^»fNt«14*|pJ±T?§*o 
[0 10 7] 

^CtZ, -0|§B^0^8C>^Mff^J;f^^#*#HB'lt^e^-^V i -C[ll4 0£fflv> 
T!&l^1-& 0 H4 0(i, 2|s:|life^JC^*MRAM<0^^';-b^OBfffillT-** 
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[0 10 81 

o flS&UKtfc*?- 2 7Wij|Cot^, H4 0, [14 1 ^^t^t^o 14 1 
[0 10 9] 

3 0±tC^$tifc h 7129, ^*JW-C'J 712 9_bK^j£ 

■£KfzmMm2 8£3^-Cv>*o 1211/13 0li, ®lx.t£|g|J¥5 nmOCutffM 
Sftfcv- KS6 0STOJx.(«l?5 nm^-7D^ (Py : N i F e) /I 6 

x.lf|RJ£l - 1 . 5 nmflJt^A 1 2 O 3/f T^/££;ft.&o 2 8 fi, 1*0 x. 

(^M)¥ 1. 5nmOCoFei61, ifl nmWR uS6 2, S. WU 311? 
2 nmWC oFe|6 3 tfmXM&L £ KtimMWkK «fc ^ffM£*iTW& 0 
[0 110] 

i:Mt)^t^„ SM2 8«\ fEIUf 3 ORlf h > TWk2 9 £ <0 

bmmmt'\^<* h^^V7R2 9±tC^£U«tg£*i*:fWh&oTV> 
&o W±<7)J: -9 KLT, agStfgtfc*^ 2 7«J&£ftT^£ 0 
[0 111] 

@ii2 8±IC{±, R5Mtti6 4#lfM£*iT^& 0 R53HS8t£JB 6 4 (±, 0lJ 
ililll 5nmOI rMniT'M^titv^o 6 4 ±Kli* 

v-y-fm 3 6 7& f B^$tLTv^ 0 ^^yy°m3 6 (i, #0 *l fillJ? 5 nm<0Tal 
tM$titv^ 0 i/:f>^;w^J7l2 9±Cli, ^t-< Hif|2 80 
®H£« ffltr «t -9 K LTffiiJMIfeWi 4 0«^iiti/^ o 1M&IM4 0 ti 
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[0 112] 

eh o, @4 i tc^-r^^iE'it^M^^it^s^ov^r, 04 2^ 

i:@4 3T}SEI4 8 ^m^^mmir^o EI4 2(i, $ilfii:i^.MRAM<7) 
Mlfl^n-^- h-C&^K HI 4 3 JbMEl 4 8 fiS^I*!£H^i-»f® 
EIT&&0 El 4 3 7^EI4 8 Tii, ^ISdti 1 9 , 2 0lilT<7)l^;W; 

m h & <d & m m k u w -t & o 

[0 1 13] 

t-r, m i (DmiMfm^umLfzm^) , eh 2 n^it^^-y^s 1 n&v>-r 

If m 2 1 Stfn ^^?h^7^22 ±C ITO4#«fli (Tai26/All2 
5/Ta|24) ^llt^o 2lH814?M«UiK&JR«, I^J^iiW 

5nm«Cu|6 0HMt^o ^C, 6 0 ±^?M14li, filflJ? 5 

nmO^-vn^i3 O^ff^-T^o &JRJg 6 0 R t/SMtttl 6 5 (i, fE$Ul£ 

[0 1 14] 

Ii:^f7 7°S 3 {i£>v>T, SMmg6 5±C h y*)V;<^) TM2 9 ^Mt 

Mtl.o F>^jws-'J7I2 9±C % ^JililUl. 5nm<7>Co 

Fe|6 1 , §|J¥ lnm«ORu|62, S^HIff 2nm«7CoFe|63 *)Wk 
, X/^y ^ >^&CJ: *)fm-tZ>o CoFe/Ru/CoFe(0^iItM 

C o F el 6 3±rR?MHttli, ^\^fWM 1 5 nm^ I rMn|64^ 
J&1-&o Ml- I rMn!6 4 ±ic#mi£>j|milfl, x. JIHI? 5 nmOTal3 6 

<V%$^ EI 4 3 tC^i-«ii^^i-^ 0 
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[0 115] 

113 6, RSMttS 6 4 , RtfBHKte* 61-63*, RIEfti^liAr^f 

* > * >j >yzm*<*xs*?-->y-t2>o -e^*, a 4 4 ^ 

7) o 

[0 1 16] 

o Xf 7 7*S9 Hfc^T, A1I51 ZMitLX A 1 2 0 3 /I 4 0 £ 

%N&&m 6 4, Wt^iSGIi, A I 2 0 3 1 4 0 Ci 0 II Zti%> 0 
[0 117] 

^C14 2 [ZSotfZ>7,r-v 7°S 1 0 K&v^T, A 1 2O3I4 O^xyf^^ 

TBI2 9WX7f v^^rfi 1 ^-<7)^*> BI4 7 KT^-f «fc -7 H, A 1 2 O 3 B 4 
0lih^^^'J7I2 9 ±tto@fi 2 8 ffiiJB, R§$,Itti 6 4 ID® $.0^ 
■V y -fWt 3 6—^<7)iilJ®H60^^#i-^> o ICA 1 2 O 3® 4 0 (i, 2 8 

S.TO5M14B6 4<7)/gH*^0Htf ctolcLT^i-^o fcfcA 1 2 0 3 14 

iHI® J9 H tr&S *± * v > Q 

[0 118] 

tof7 7*S 4 3 tC&^T, 6 5&t>*£JM 6 0 £/-^-~>^-f 

&o -€-<7)|g*, HI 4 8 IZTF-fX n %Umm 3 0# ? fiM£*i&o ie§183 0 

ofiij®(iA 1 2O314 ooffliiBfci^— M±tcf5:ia-r* «t ufMsn&o f£o 

t, SSM 3 0 Oiplfi, @*Jf 2 8 Oips «t HA1 2O3S40 coipgco 2 f&rtflt 
£<^j£$ft&o tt^IKJ: *K EI 4 1KtfL*:«M&, ft%^#^tt73[^]{;fa v 
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0, mm3 0Zfcf&-f2>WMm£T$:^?-->7LXi>^^K Xr-vfS 
4 3 U&v^T, &tt <HNiFe|6 5 i^^ 9 > 72 tlX \t*tll£& t) £ 0 
[0 119] 

^(D&li, ±Mm 1 Wll«iiU;Xf7 -7°S 1 3 ~ S 1 7 Mff £#1 

040, ei 4 1 K^-rflfcta^js-rao 

[0 12 0] 
[0121] 

in 4 g^t/niiis ox ana 5 1 zm^xmmirho 049^, ^^mnm^^ 

MR AM<7)$iilXfl<7) 7n-f t - h-e^«9. EI 5 0 WEI 5 1 (i^igXflO — 

m<vMRAMizmmi.fzi><Dx&t), ±ums<D^mfmxumLtzm4 o, m 

4 1 ICgfMR AMOgOOliafi^tSiWi-* i<7)t^-5 0 

[0 12 2] 

£ -T\ ±MM 8 ©IMiT'I^ L £ X t- -7 0 S 1 - S 8 <OXfI £ , EI 4 

5 lC7F-t-ff:ii£|#&o -e^^El4 9 tcfctt^Xr- 7 -7°S 2 0 U&v^T, A 1 Jf 5 
1 ^x 7 f>n^.o -ftetehms O^^i-ct^C A r 'f t / 5 ') 

R I Effiia ^ A 1 H 5 1 £ J- -y^>^--r^o ^<W*. EI^1--5> J: 9 A l 
I5 1li> h>^;M']7l2 9K"lolil2 8, M14i6 4S^t 
y -7°^ 3 6 0lBiJ®HO^^-r^>o M^A 1 Ji 5 1 (£, 2 8^H£M 

[0 12 3] 

^:xf7 ys 2 1 tc&^T, A1151 £@3HtLTA l 2 O 3/S£}fM1-& 
o EI 5 lii^i-J:^^, A 1 2 O 3 H J: M«n&*iJII 4 0 rt^J&i" 

6 o 

[0 12 4] 
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mm 2 0 0 3 - 2 0 7 5 6 4 ^- v : 35/ 

*:xf'^S 1 1 t;&v>T, h >*;w<oj TBI 2 9 Z/*?-->i!f-rz>zt 
7°S4 3-S 1 7 0XfI^*i^>^ <h Cil), EI 4 O&OqiU 1 t^fMRAM^ 
[0 12 5] 

[0 12 6] 

:«o»ii o<7)^ff^jc#^4i^SS«^B^M5i^r*^o^-r 

, 111 5 2ik£>*tC[!5 3 7!;MH5 8 SrfflvtKlBt^o i52li, *H*feBSSl-« 
&MR AM<7)$!ijiXfI<7)-7n-^-^- h -e^> «9 . 1 5 3 7^M0 5 8 f±$^lfl<7) 

[0 12 7] 

f -f, -tSBtg 8 O^JfeB®."CKW LTtX-r »y 7°S 1 - S 4 1 tf)IfI£*IT, HI 
4-3 0>flHt*&& o tof'^S 3 0i:i3^t, Tail 3 6±U^- Kvx^ 
m 5 3 ? >ymitzl±C VDSS-ffl^tMti, -ItUCfcf), i5 

3 H^i-f»jt/6 ? |#^tL^>o 
[0 12 8] 

^:Xr'77°S 3 K S 3 2 icfcHT, ^- Kvx^i 5 3±K7* h 

o M/yXh50 ^^*1"^> Ut7 7*S 3 3) o 

"7°S 3 4 U*5V*t\ ^- Kvx^i 5 3 ^vx^Cfflv^:R I E&S/cfiA r <1 

^H^t- y 7°S 5 0 tCjo^T, jRSi&igttfl 6 4 ^-->^-f& 0 1(^7 7 
7°S5 1i:i3^t, 6 1 - 6 3 >^ Lt\ @fi2 8^M 

i-^o -e<0|Sm^ EI 5 5 iZTfrtSL r> &m&&&t>ti2> 0 
[0 12 9] 
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^icxfyys 8 Ki5V>T\ Alf^iSLT, EI 5 6 K^t-ffllji £f#.?> 0 31 
#$c#» X-f -y-7°S 2 OKfc^T, Al|5 1^i7f>7U Xf 7^S2 1 
tcjoV>T, A 115 1 £@£ftLTA 1 2 O 3® 4 0 ^Mt-Sc -€-Ofif*, III 5 

7^1-j;^^ a 1 2 o 3mK£&%mm$m4 o**^jfi-r* 0 fii&f&&iu 

0 14, Sfi 2 8 , J£5lH&teJi 6 4, W^- Kvx^53W 

[0 13 0] 

^{C, 77'Sl ll^v^t, h 712 9 £^?-^>**U Si 

l^f-y/S 4 3 Kfcv^T, Mttl6 51^1116 0 > ^-t& 0 

IEIl/f 3 Ot&^jKU EI5 8 tC^i"fl|ai^t>*L4o 
[01311 

[0 13 2] 

^Jfeff^^^^M^S^Vi^ «fc oTk, h -y -7°lf >M<OMR AMUioV^-C, _h 
[0 13 3] 

EI 5 9(4, *H*feff^<7)^^JH^^MR AMOjRiiljgO "7 n h tr 
«»J(4, 1 Olif h 7 ^kf >i<OMR AMi:lffl L, JeL 

[0 13 4] 

m^XVm-fZo HI6 0f4, ^IlfiCi-I.MRAMO^^'J-t^O, #KfiK 

IWMRAMUlffl LtiW*40t, #IBI^I^0^(i*B§i-^o 
[0 13 5] 

H^i-^J^H, *IlilJ:^^.MRAM«|ffi|i : -2 7(4, ±8B» 8 
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(i, h >*;w<»; Tfliomf^ti^ il^&^^^^TIi A 1 2 O x> HmUXlt 
A 1 2 0 yXhho iM. U x, y(i&K3 lCj£v>!&T-£> 0, y>xt^ 0 
[0 13 6] 

*Hifi^3Blt-^*fllJS£UJ:n(dr, h ? 7°tf >S(0MR AMCij^t & > ±SB#S 
[0 13 7] 

z.<D%w<7)mi 2 (Dmmf zm^iz&^mmmMm^^x, men 

SOMRAMi:lffl Lfcfc<&-c**o-e, M&M3(i#B&l-& 0 

[0 13 8] 

*v) rm2 9<Dmmz±£ < Lfzi><Dx~&2> 0 h >*;wsu T §i2 9 

OjgUPli, ^im^T-^^-e^ d 1 , HmUXlt d2"P^,fiU d 2 > d 
1 "C*«2> 0 

[0 13 9] 

*«iSti, ±IEf£8 7lfM£&l 0 <wmmm^&^X, A 115 1 *mtir2>f% 

o asH^Bft-ffc^ff "9 - £ -C, ii75 ? A 1 2 0 3 Jf 2 9 rtflfCfc < v 2 8 <T> 

lil*iaiif»ffl5t?*oTE.o h TBI 2 9 H^I-^fl^^ftA-f^o -€"0 

If I 3 0 ^JMtl> C o F el 6 1 <7)-a«?it, CoO x W 
FeO x l 1) % ^>$L £ ft -5> 0 i" »&*Rffi^-3S*BK;fci/*T ti, h>*;WM 
'J Tliil 2 9 75^ A l 2 0 3H<h C o O x iMF e O x |ttM?W, t£o 
t> itll, h>^^A'J7l2 9^»\ ?BSM&tft*^**ttK;i3^T J: 
•3 <>3««Btci3v»T^:# < fc* 0 
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[0 14 0] 

±fe<7) J: ^ (c 4 ft(4\ ±fEf£ 5 <7)mMfmxi&W L * , F^tf 
[0141] 

3<^H*fe^3K^^*^*#fB1Sil1tUov>r, 06 2£ 

sffitiLX* <7> m m m -e * * o #n*fe^st (4 , ±sa» 6 o mimm * , h*; -7° tr > 

[0142] 

H7jrt£ «t 9 iCi^MR AM«fi|5if ^ 2 7 (4, ±gB£ 8 

[0 14 3] 

«#jg(4, ±.umsjb^.m\ Q<o&ffl&mK&^x, a 1*5 1 zmt-t&m 

o i§f!l&®tfb£fi 1 ^ - tT% ®cS?rt ? A 1 2 0 3 129 fitfCfc < > 28S 
mimm3 0^«A1"£o -e?)*^ Sfl2 8 ^ffMt^Co F e|6 lO 
-W^ti, Co0 x TO7e0 x i«?W o £ fcSESUB 3 0 £ff£ 
m-T&N iFe|6 5(D—m>&mtZtl. N i F emitmtfftZl&ZtlZo lot 
, K^CiatifLfKT-aifflJtciJv^-cti, h>^jVA''J7!2 9^ Al 2 03l^ c 
oFel6 1 WN i F el6 5 ZmtLXJ&J&ZIXtzl&mmtX'fcJ&ZtiZo 
^t, H£g±, h >*;i//«'J 712 9<7)MI¥^\ I^ffitT-f^C^v^ 
T4 0 ^j«t3i3V^T^:§ < fc& 0 
[0144] 

4 *U4\ F7 7°t 5 >I<7)MRAM(:^^T, ±|E* 6 (^tifi 
[0 14 5] 
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[0 14 6] 

m^-r^ «t -9 ^®f/L«T- 2 7 1±, isii/s 3 o , mm 3 o jLizmm, $ n 

h >*;w*U 7129, >^^/s-<j TI2 9±tc^j£$*i£B*JI2 8 

^ffiitv^o 1211/13 0 (iff mm&Zm LXts*), Wx.lfCuitM$^ 
v- KB 6 0 , &OTJx.<£'P yT^J&£ft£?M£1£Jl 3 0 t^t*v^ 0 @ip« 
2 8 1>mmmi£*^LX&*) , tflJxJfC oFe|61, Rul62, WC o F 
e)f6 3?5 s 1I«M£*l£1»^£^LTv>&o fit, h>^^'J7!2 9W 
MJffi. I^ffif^oWCdl, 3S*BTd 4 £$*itv»* (d4>dl) 

o 

[0 14 7] 

ho 1"&*>*>, ±ie^8<7)||M^S-eraL/clll4 2 [zanhTsT-y -fS 1 ~S 
4 2<oiff s;<fc *k BI4 4i:^tiI^^o h>^;w^j7l2 9 

, $«14J13 0, X^W6 0*)R*i7f^m, fit, MvffiJjLStT- 

2 90±TOC oFe!6 1 S^-7D>f|6 5^ft£*i&o itiCi *) , 
116 3 t;^-tfll3fi* f Wbn*o 
[0 14 8] 

#*&fc^siK «t ±sb* 7 (DniMfmxmm LtznmK v ? -r\>>m<n 

MR AMtcisv^T ttf^n^o 
[0 14 9] 

z<7>5&w<Dmi 5<Dmmfm^h^mmmmm^mm^mz^>x 

[0 1 5 0] 
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*HiXfIi::j3V>t\ Xf7^S9(7)Ali(7)ifl:Ii<7)t, 7-/S6 0CiJ 
[0151] 

S©i^:, Ali^ SKt L tz'fe r ~ - to Zft n - t T\ A 1 W^RVM^Mlr 
Z#)-it'f2>Zttflii%:& 0 fOS*, Al 2 O 3 )ji(7)#felf14^ffi]±-^§^o £ 

a i m*mtLtzm$x~i±, i 2 03i:^ot^^t^i<?)iii 
mm*. T~-to-rz>zt-c\ ai 2 o 3 niao'it^- t^m*, ^ti4^± 
-*-<&<> 

[0 15 2] 

Ltzm&umz&^x, x-r-y/s 2 kda iiw»jtieoft, 7 7°S6 

0 i:i3^tr--/HigS:^tr()<0-C*4o $»JCi^^ilMi:J:oTi 
, JifE^£f#&dt7& J tb5|*£o 7f 7/S6 0^7--JHgli, Al 

iiwt-iii^o r — -;i/X3g(i, A 1 Jio^JsRxe&CFA 1 JiO&ffcX 

[0 15 3] 

12 9±n, iEiie3 0 vfflmzmv fflt? £ 7 \tZLxmmmmwk4 o^mlt 

v^o f^o-C, Ar^t>^J >mcMtl>liiaot@fl 2 8 fcfES 
Jf3 0 tWsa- hir2>Zt$:WmT~£2> 0 itz, 2 8 <hf£#Uf 3 0 t <D 

va- h^lHJMIfelW4 0 K<fc oT|^ihLTV^(7)T% @#)12 8*rtJ&-?Z>f% 

uiii:t4:^ { iu*4, iot, @*Jt2 8<Dfmum^mx'$>^ ^ mr 
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A 115 1 Zmit1rZ>Z tlzX^XMf&Zti&o ^(r>m, V > * <; r fll 2 9 
[0 15 4] 

ttzmi, in oiiiic i nif, an 2 8 wmm 3 0 co-^fi^ 

[0 15 5] 

'J7I2 9±K, @fi2 8 0JlH£Jf^Bif J:^cLTt«^liil4 0 
Ltv^o tot, @*JS 2 8 <hK$l)S 3 0 <h<D-> a - h £»J-?#£ 0 

-C&*K MRAM«7-y>H*i:W^:H s IU*^o 
[0 15 6] 

wizmi 5<Dmm.Mm^£titf^ Aims izmtLtz&. /--j^ffot 

v^ 0 ClftHJ: »K fUJMIfelffli4 0 t A 1 2 0 3 Jf <^M<;£:t£j--{tU ffiiJM 
[0 15 7] 

±|emW^^^^T(±, ffilj^felfjg|4 0 ZfZfc-f Zfz&<Dtt%t IT 

, a i zmizmifxnmLfzo l^u #i:a i ci>R5E£*i&&<7>-c(i&<, m 

<h75 ? S^ L^o Mz.l£A 1 2O3, A 1 N, MgO, H f O 2 > G a Ch 



tBfiE# 2003-3073896 
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LaA103> MgF2, CaF2l?:ffl^S:HTOo - *i ^Mb-S- 
CoFel61, 6 3RI/R ul6 2 ^ ^tf ^IS5t <!: LTf^L^o L^U 
tfiRli'C o F eUco^-CffM^tLT^T^^v^ 
[0 15 8] 

t tz ±mmmMm v a , m^^^t- tit, mtj mi- £ « v> ^ -=& > j -t ;w 

W§j^*mzmfX%%mLtzi)K Wili^MR (Giant Magneto Resistive) ft 
CMR (Colossal Magneto Resistive) Iff ^i^S^otl)! 

[0 15 9] 

fr*m 6 6 nm.m 1 2 \z^-t 0 

[0 16 0] 

(iSfflM 1 ) 

-0U<hLT, HI 6 6 (iiP v ? ;vMA#*Jt (DSL) ffl^f A^DSLt-^a 1 
SP) 10 0t, TtD/-fy?jl/3>A-ni0t, r-'v^-T^-n^ 
H±§iHSf 1 6 0 t £^-fr 0 @6 6tlt /OFVU7Y;^fMLtv^ 0 

<D*^i)tLx, ^m^m 1 Tb^m 1 5 ^iif 11:111.1^7 > / a 7 7 -t 

^^e'j 1 70tEEPROMl 80 ^^Lt^^o 
[0161] 

^mmMTlZ, HJI&rr- K-7°d^^a^^-^ Y-fZ>tzsb<D**:>) t L 
xm%? >n77-tX^'J , E E PROMOZli^^^'J ^fflv^t^^o 
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[0 16 2] 

(JSffifll 2 ) 

, T>-r-^fflf£2 0 2, $jfgT>2 0 3, KMSSB 2 0 4 , ^=J- 

f-'y 9 t LfflV^tL^>D S P (Digital Signal Processor) 2 0 5, *fcf— * ( 
2 06, 70D*> (mm) 2 0 7, ^2 0 8vitft'>>-fc 
■9-^-9* 2 0 9 Srltx-TV^o 
[0 16 3] 

src£$ijffl-r&«ijffligis2 o om&ibtix^&o mmu2 ooa, CPU22 u 

, R OM 2 2 2 <h , *%-W<7)m 1 T^Mfil 1 5 ^»^C^»iS^7 > T * 
-bX^^'J (MR AM) 2 2 3<b, 2 2 4 H ! \ CPU/U2 

2 5 ZmCT&mZftXJfmZtltz'?'! ?uay\£ a.-?Xhh 0 
[0 16 4] 

dT% ROM2 2 2(i, C PU 2 2 lCi^tlff $^^7°n77 A^ 3 , ^ 

AM2 2 3fi, ^Zftmmt&t LTm^btl2>i><DX$>t) , CPU2 2 1^7°D 
? 7 A ^fir f K £ v > T , >&m BfMik * (7) * & f £ #35 tCJo t T Kit 
Lfc«K WJ«I«B 2 0 0 , #ffl5t<OWC J ^»)5l»)i--6f'-^*— I^IBffLTt «9 i" 
**t:0^tZfflV^tL*o 77 7Va^^'J 2 2 4li, M1SS*3 

[0 16 5] 
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44/ 



^igffl^iJ-Cti, ROM2 2 2 , MR AM 2 23, 77r>a^'J2 2 
4 £ffiv>T^&7^\ 777->a^ , ) 2 2 4 £^3§BWfjl 1 7bm.m 1 5 <7>fg» 
B^W^^^>^AT^-feX^^e';Hffi§^x.-C4>ctv^L, ROM 2 

2 2 ^^^si i n^w. 1 5 <Dmfcfcm^&2>m%.7 n 

[0 16 6] 

(iiffltwj 3 ) 

n 6 8 7^m 7 2 (i, 1 j^n 1 5 <ommfm^^>m%^ y ?U T 

^-tr^^^e'J h ^-r^ T^co^T'J 73>f>'^Mn*- K (M 

RAM*-K) Ltzm^T^-fo 
[0 16 71 

1216 8H&v>T, MR AM77 — K4 0 0(4, MRAMf 7 7°4 0 1 , ggPSB4 
02, yt7^-4 0 3, ^SR3S : F-4 0 4 £fitx.Ti/>£ 0 MR AMf y ~? 4 0 1 
(4#- K^MM 0 oranTO^tLTiJf), f«4 0 2i:J;^ H-Ulz&mL 
■CV>4o MR AM* — K}imB*U(4, MR AMf y "7° 4 0 llivt'^-4 0 3 

£Ht7 ^ v ^^fb^oTV^o "f— * (4, ->f 7?-4 0 3 

SrHHfcLTMR AMf7 7° 4 0 1 SrStUS-tinrfi 1 ^ 0 W3gT4 0 4 liMR AM 

[0 16 8] 

HI6 9, [117 0(4, MR AM ii- Y\z.t*-9 Z&^ir&fz tb<D&^gtW*7F'f 

i-f(7)fffltl,||2MRAM7>- K4 5 0 £te¥^B 5 0 0<D^XU5 1 0 «t 
*9#AU X h y/N°5 2 Otrihi^^ T-^Lditfo X h y/N*5 2 0(4fjllMRA 
M5 5 0 ti2MRAM*- K^fitt^^-^i"^ tHb<DUtf£ Uiffli^W 
o I2MRAM*- K4 5 0 ri^JetefiKEg $ tL* t ffiRtK* 1 MR AMICfS 
•|t$tL7t:T f -^/6 ? ^2MR AM* - K(C$k¥£ *l& 0 
[0 16 9] 

07 1(4, f±i6ii^M<7)$i;¥^e^^-ro Cl*U4, gK^ep-CTjvt- 4 n (c, x 
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h 7A*5 2 0 £§1f^ |1MRAM±C|2MRAM*- K£li#>&*<fc d K 
[0 17 0] 

H7 2{±, ^7^f KM^f^^to C*Ui, CD-ROMF'7'f 7', D 
VD -TtratlL te¥H*5 0 Ot3$»tJDlX9>f K5 6 Oti*lSUtbtLXiSt) 

, -K^itmx 7 * K5 6 o^mo^ep-c^-t <t -? utM^-t&o ^itm*^ k 

5 6 0 * s ia<^jftj|ft0^38gH^Ki Lfctli:*2MRAM*-K4 50 fc^rltJEL* 
7^ K5 6 0 i:«f L, H2MR AM*- K*$s?it5 0 0 F^flFB — SK^~r^>o 
X h y/N'5 2 0I32MRAM*- KTfeW^^i"^ J: n iZ&m $ 

[0171] 

$rfc\ ±IS*W^-C(i > ffl^lfM4 0 t} 5 \ IfiiS® 3 0 i fc(±@*JS 280 

112 8 OfJJ®co^M^ffilJ^|fe|fM4 0 KttSSfta&RliSr^o 
[0 17 2] 

H173 tiTF-fct h >*;i^->; 712 9 _t<7)ie$i]I 3 0©ig^l^i 

zcom^^a, ®mm%m4 o i±, sasus 3 0 nrnmni *>, f 71 

2 9&{%<7)WMZ&m-tZ>o fit, ISI1S3 OcofflUM^d £> N ±^O^i«l±|B 
t^#l4 0t:J:oTl^TV^*^o -T-OdtJl, m 7 4 tCTjrf «t -7 K h 7 "7° 

'J712 9 iSif <7)flltfilt7; 5 \ «*&*iM4 0C<J:ottI$iiTV^ o 
[0 17 3] 

mw*&ML%y,*i&mx-m* iz^&^z z tti*»ii&X'$>z 0 mk* ±iE^i&^ff. 

t±ft * <o&jRt<o&W ^ i ti x *) % £ *i £ ausofciifcEfl 1 K ^ * as 
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• » 

[0 17 4] 

im i ] z\(nmn<nm 1 <^%w^\z%^mr amo^bEc 
im2] i <DmMmmi l zj%&MRAM<D$mmo 

[0 3] Z\<D$£m<om 1 OHIii:iSMRAMOl3|Ii07n-f 
■V- ho 

[EI 4 ] Z<Df£W<ni& 1 ^IMiCi^MRAMO^ 1 O^iiXflcoUff 

mm 0 

[0 5] Z\(nmmm 1 <?)IMif:il.MRAMOl2 ?>S^IfI?>»f 

Ilo 

[0 6] Z.<r>mm% 1 OlMiCiSMR AM^i 3 OSj|ItO»f 

MIUo 

[0 7] 1 <7>H*fe^JC#*MRAM<0S4O«ljgX^O»f 

lio 

[0 8] Z\(D^m<D^ 1 OliliCi^MR AMtf>&5<7>*liiHI<7>»r 

[0 9] Z<D%-m<vm 1 COHM^.^^^MR AM(7)^6 0i^jgXflOif 

[010] z\<D5£W<V%i 1 OgftfiCi^MR AM^)| 7 <7)fJjtIfI<7) 
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